ELECTRONIC CAMERA 



RArKGROT JN D OF THE TNVKNTTON 

Field of the Tnvention 

The present invention relates generally to an electronic camera, and more 
particularly to an electronic camera that uses an external storage medium, which 
is detachably connected to a body of the electronic camera. 

Descriptio n of Related Art 

In a conventional digital camera using an external storage medium such 
as a memory card, which is detachably connected to a body of the camera, 
captured image data is temporarily stored in the memory card, and then the 
image data is transferred to a storage device with a larger capacity than the 
memory card (e.g. a hard disk of a personal computer). Then, the memory card 
is cleared so that it can be repeatedly used. 

In such a digital camera, the memory card is detached from the body of 
the camera in order to transfer the captured image data to the storage device. In 
this case, it is necessary to turn off a power switch of the camera before 
detaching the memory card from the body of the camera in order to protect the 
memory card and the image data therein. This prevents the waste of power in 
the camera since the camera is never used while the memory card is detached 
from the body of the camera. In order to capture images again, the memory 
card must be attached to the body of the camera. Since the power switch of the 
camera is OFF at this time, the power switch of the camera must be turned on 
after the memory card is attached to the body of the camera. Likewise, to 
exchange memory cards, an operator has to turn off the power switch of the 



camera before detaching one memory card from the body of the camera, and has 
to turn on the power switch after attaching another memory card to the body of 
the camera. It is troublesome to turn off and on the power switch of the camera 
every time the external storage medium is detached and attached. 

Japanese Patent Provisional Publication No. 8-96493 discloses a control 
unit for an external storage medium. This control unit suspends the drive of a 
drive control unit for the external storage medium and the power supply to the 
drive control unit when a lid of an external storage medium housing is opened, 
so that the external storage medium is protected. This control unit, however, 
does not resume the power supply. 

NUMMARY OF TH F. TNVFNTTON 

The present invention has been developed in view of the above-described 
circumstances, and has as its subject the provision of an electronic camera that is 
able to automatically suspend the power supply when the external storage 
medium is detached, and automatically resumes the power supply when the 
external storage medium is attached. This electronic camera eliminates the 
necessity of operating the power switch when the external storage medium is 
detached and attached. 

To achieve the above-mentioned subject, the present invention is directed 
to an electronic camera comprising: an imaging part for driving an imaging 
device to capture image data representing an image of a subject; an external 
storage medium interface for writing the image data captured by the imaging part 
into an external storage medium; a connector for detachably connecting the 
external storage medium to the external storage medium interface; a power 
supply part for supplying power to components of the camera; a master switch 
for turning on and off the power supply part; a detector for detecting detachment 



and attachment of the external storage medium from and to the connector; and a 
controller for suspending a power supply from the power supply part when the 
detector detects the detachment of the external storage medium from the 
connector, and for resuming the power supply from the power supply part when 
the detector detects the attachment of the external storage medium to the 
connector. 

According to the present invention, the power supply is suspended upon 
detection of the detachment of the external storage medium while the master 
switch is ON. This protects the external storage medium and the data therein, 
and reduces the waste of power in the camera while the external storage medium 
is detached from the camera. The power supply is resumed upon detection of 
the attachment of the external storage medium to the camera. 

The power supply from the power supply part is preferably suspended 
and resumed under control of the controller to at least one of the following: all 
the components supplied with power from the power supply part except for the 
detector and the controller; the external storage medium interface; the connector; 
and the external storage medium. 

The controller may suspend the power supply from the power supply part 
when the detector detects that the external storage medium starts being detached 
from the connector while the external storage medium is still connected. 
Alternately, the controller may suspend the power supply from the power supply 
part when the detector detects that the external storage medium is completely 
detached from the connector and the external storage medium is disconnected. 

The controller may resume the power supply from the power supply part 
when the detector detects that the external storage medium is completely 
attached to the connector and the external storage medium is connected. 
Alternately, the controller may resume the power supply from the power supply 
part when the detector detects that the external storage medium starts being 



attached to the connector while the external storage medium is not connected yet. 

The detector may detect the detachment and attachment of the external 
storage medium by detecting that the external storage medium is removed from 
and inserted into a chamber, which contains the external storage medium. 

The detector may detect the detachment and attachment of the external 
storage medium by detecting operations of a chamber mechanism, which 
discharges the external storage medium from the chamber and receives the 
external storage medium into the chamber. 

The detector may detect the detachment and attachment of the external 
storage medium by detecting that a lid of the chamber is opened and closed. 

The controller preferably has a timer for measuring elapsed time since 
the power supply from the power supply part is suspended, and the controller 
preferably turns off the master switch when the elapsed time reaches a 
predetermined time while the detector does not detect the attachment of the 
external storage medium. 

RRTFF DF.SCR TPTTON OF THR DRAWINGS 

The nature of this invention, as well as other subjects and advantages 
thereof, will be explained in the following with reference to the accompanying 
drawings, in which like reference characters designate the same or similar parts 
throughout the figures and wherein: 

Fig. 1 is a front view showing a preferred embodiment of an electronic 
camera according to the present invention; 

Fig. 2 is a back view showing the electronic camera in Fig. 1; 

Fig. 3 is a right side view showing the state wherein a lid of a memory 
card chamber is closed; 

Fig. 4 is a right side view showing the state wherein the lid of the 



memory card chamber is open; 

Fig. 5 is a block diagram showing the interior structure of the electronic 
camera according to the present invention; and 

Fig. 6 is a flow chart showing the steps for controlling the power supply 
5 when the memory card is attached or detached. 

rn ^n FT> DRSCR TPTTON OF THF P REFERRED EMBODIMENT 

This invention will be described in further detail by way of example with 
reference to the accompanying drawings. 
1 Figs. 1 and 2 are a front view and a back view, respectively, showing a 

lpj preferred embodiment of an electronic camera according to the present 
p invention. 

W i n pig. 1, reference numeral 10 is a release button, 12 is an electric flash, 

U 14 is an optical viewfinder, and 16 is a taking lens. In Fig. 2, reference numeral 
5 18 is a liquid crystal display (LCD) that can be used as a viewfinder, 20 is a 
1 power switch, 22 is a memory card chamber, and 24 is a lid of the memory card 
« chamber 22. 

Figs. 3 and 4 are right side views of Fig. 2. Fig. 3 shows the state 
wherein the lid 24 is closed, and Fig. 4 shows the state wherein the lid 24 is 
opened. In Fig. 3 and 4, reference numeral 26 is a lid switch for detecting 

20 whether the lid 24 is opened or closed, and 28 is a memory card detachment 
button of a chamber mechanism, which discharges a memory card 44 (see Fig. 5) 
from the memory card chamber 22 and receives the memory card 44 into the 
memory card chamber 22. When the memory card 44 is inserted into the 
memory card chamber 22, the memory card detachment button 28 projects. If 

25 an operator presses the memory card detachment button 28 in this state, the 
memory card 44 partially projects from the memory card chamber 22 to facilitate 
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the removing of the memory card 44. 

Fig. 5 is a block diagram showing the interior structure of the electronic 

camera. 

The electronic camera is a digital camera, which records still images in 
an external storage medium or the memory card 44 in response to the operation 

of the release button 10. 

An image of a subject is formed on a light-receiving surface of a charge 
coupled device (CCD) 30 through the taking lens 16. The CCD 30 converts 
image light, which is formed on the light receiving surface, into signal electric 
charges corresponding to the quantity of the image light. The signal electric 
charges are sequentially read as corresponding voltage signals (image signals), 
and they are transmitted to a CDS circuit 32. 

The CDS circuit 32 includes a CDS clamp, a gain control amplifier and 
an A/D converter. The CDS clamp sample-holds the image signals, which are 
read from the CCD 30, for each pixel. Then, the gain control amplifier 
amplifies the image signals, and the A/D converter converts the image signals 
into RGB digital signals, and the RGB digital signals are transmitted to a digital 
signal processing circuit 34. 

The digital signal processing circuit 34 includes a white balance adjusting 
circuit, a YC signal generating circuit, a compression/expansion circuit. The 
digital signal processing circuit 34 adjusts the white balance of the RGB digital 
signals, converts the RGB digital signals into luminance signals Y and chroma 
signals C (YC signals), compresses the YC signals, and expands the compressed 

data to the YC signals. 

An LCD drive circuit 38 generates RGB signals and pulses to drive the 
LCD 18 according to the YC signals, which are inputted from the digital signal 
processing circuit 34. The LCD drive circuit 38 transmits the RGB signals and 
the pulses to the LCD 18 to display an image on the LCD 18. A storage 
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medium controller 40 records the image data compressed by the digital signal 
processing circuit 34 in the memory card 44, which is connected to the storage 
medium controller 40 through a connector 42. The storage medium controller 
40 reads the image data from the memory card 44, and transmits the read image 

5 data to the digital signal processing circuit 34. 

A CPU 46 supervises the circuits in response to the operation of the 
release button 10, the power switch 20, the lid switch 26 and a mode dial 48. 
The details of the CPU 46 will be described later. 

A power supply part 50 has a DC/DC converter 52, a master switch 51 

10 and a sub-switch 53. The power supply part 50 is supplied with the power from 

S a battery 56, which is detachably mounted in the camera body, or from outside 

H 1 through a power supply terminal 54. 

□ If the operator slides the power switch 20 to the right in Fig. 2 with the 

I finger when the master switch 51 is OFF, the CPU 46 detects that the power 
if switch 20 has been operated, and the CPU 46 turns on the master switch 51. 
| The state wherein the master switch 51 is ON is referred to as a "power-on 
S mode." In the power-on mode, the power supply part 50 supplies the power 
^ with appropriate voltage to each circuit in the camera to activate each circuit. If 
the operator releases the power switch 20 after operating the power switch 20, 
20 the power switch 20 returns to the original position. 

If the operator slides the power switch 20 to the right in Fig. 2 with the 
finger in the power-on mode, the CPU 46 detects that the power switch 20 has 
been operated, and the CPU 46 turns off the master switch 51. The state 
wherein the master switch 51 is OFF is referred to as a "power-off mode." In 
25 the power-off mode, the power supply part 50 only supplies the power for 
maintaining the minimum essential functions of the CPU 46. 

The sub-switch 53 is normally ON in the power-on mode. If the CPU 
46 turns off the sub-switch 53 in the power-on mode, the power supply part 50 
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stops supplying the power to the storage medium controller 40, the connector 42 
and the memory card 44 that is connected through the connector 42. 

If an image capturing mode is selected with the mode dial 48 in the 
power-on mode, the CPU 46 transmits a command to the digital signal 
processing circuit 34 in order to display a moving image on the LCD 18. 
Accordingly, the digital signal processing circuit 34 sequentially receives the 
RGB signals at a predetermined frame rate through the CCD 30 and the CDS 
circuit 32, and generates signals suitable for display on the LCD 18. Then, the 
digital signal processing circuit 34 outputs the signals to the LCD drive circuit 38. 
The LCD drive circuit 38 displays the moving image on the LCD 18 in 
accordance with the signals inputted from the digital signal processing circuit 34. 

In this case, the LCD 18 can be used as the electronic finder since it 
shows the moving image. The operator can determine the composition of the 
image while looking at the image on the LCD 18. It is possible to suspend the 
power supply to the LCD 18, etc. by operating a display switch (not shown) to 
reduce the consumption of power. In this case, the operator uses the optical 
viewfinder 14 to determine the composition of the image. 

When the release button 10 is pressed, the digital signal processing 
circuit 34 receives the RGB signals of one frame for storage through the CCD 30 
and the CDS circuit 32. Then, the digital signal processing circuit 34 converts 
the RGB signals into the YC signals and stores the YC signals in an image 
memory 36. Thereafter, the digital signal processing circuit 34 compresses the 
YC signals in a predetermined form to record them in the memory card 44 
through the storage medium controller 40 and the connector 42. The electric 
flash 12 flashes according to a command from the CPU 46 when the subject 
brightness is low or when a compulsory light-emitting switch (not shown) is ON. 

If a reproduction mode is selected with the mode dial 48, the CPU 46 
transmits a command to the digital signal processing circuit 34 in order to 



display a reproduced image on the LCD 18. Accordingly, the digital signal 
processing circuit 34 reads the image data from the memory card 44 through the 
storage medium controller 40 and the connector 42. Then, the digital signal 
processing circuit 34 expands the read image data, and converts the image data 
into the YC signals, and stores the YC signals in the image memory 36. 
Thereafter, the digital signal processing circuit 34 continuously reads the YC 
signals from the image memory 36 and outputs them to the LCD drive circuit 38 
to display the image on the LCD 18. Consequently, the still image (the 
reproduced image), which is stored in the memory card 44, is displayed on the 
LCD 18. Alternatively, the reproduced image may also be displayed on a 
television, which is connected through a video output terminal (not shown), etc. 

With reference to the flow chart of Fig. 6, a description will now be given 
of a procedure for controlling the power supply when the memory card 44 is 
detached and attached in the power-on mode. 

This procedure starts at the power-on mode (S10). In the power-on 
mode, the CPU 46 determines whether the memory card 44 is going to be 
detached (S12). The determination is based on whether the lid switch 26 
detects that the lid 24 of the memory card chamber 22 is opened in the state 
wherein the connector 42 connects with the memory card 44. The CPU 46 
determines whether the connector 42 connects with the memory card 44 based 
on whether a predetermined terminal of the connector 42 connects with a ground 
terminal of the memory card 44. 

If the lid switch 26 detects that the lid 24 of the memory card chamber 22 
is opened at S12, the CPU 46 determines that the memory card 44 is going to be 
detached, and the CPU 46 turns off the sub-switch 53 (S14). Thus, the CPU 46 
suspends the power supply from the power supply part 50 to the storage medium 
controller 40, the connector 42 and the memory card 44 that is still connected 
through the connector 42. The state wherein the CPU 46 is suspending the 
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power supply from the power supply part 50 is referred to as a "power 
suspension mode." Then, the memory card 44 is detached. 

The CPU 46 starts a timer at the same time as the start of the power- 
suspension mode (S16). The CPU 46 determines whether elapsed time has 
reached a predetermined time limit (S18). If the elapsed time has not reached 
the predetermined time limit, the CPU 46 determines whether the memory card 
44 is attached (S20). The CPU 46 determines whether the memory card 44 is 
attached by detecting that the lid 24 is closed with the lid switch 26 after 
detecting that the connector 42 connects with the memory card 44. If the CPU 
46 determines that the memory card 44 is attached at S20, the CPU 46 turns on 
the sub-switch 53 (S22). Thus, the CPU 46 resumes the power supply from the 
power supply part 50 to the storage medium controller 40, the connector 42 and 
the memory card 44 connected through the connector 42. Then, the procedure 
returns to S12. 

If the CPU 46 determines that the elapsed time has reached the 
predetermined time limit at S18, the CPU 46 turns off the master switch 51 to 
enter the power-off mode (S24) as in the case where the master switch 51 is 
turned off in response to the operation of the power switch 20. In the power-off 
mode, the master switch 51 is not turned on regardless of the operation of the lid 
switch 26 unless the power switch 20 is operated. The predetermined time limit 
in the power suspension mode is shorter than a predetermined time limit for an 
automatic power-off control, in which the CPU 46 turns off the master switch 51 
when no operation part of the camera has operated for the predetermined time 
limit. Moreover, the predetermined time limit in the power suspension mode 
must be sufficient for exchanging the memory cards 44. 

In this embodiment, the attachment and detachment of the memory card 
44 are detected according to the operation of the lid switch 26, but the present 
invention should not be limited to this. For example, it is possible to detect the 
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attachment and detachment of the memory card 44 according to the operation of 
a switch that detects the operation of the chamber mechanism including the 
memory card detachment button 28. Alternatively, it is possible to detect the 
attachment and detachment of the memory card 44 according to the operation of 
a switch that directly detects the presence of the memory card 44. 

When the memory card 44 is detached, it is preferable to suspend the 
power supply to the memory card 44 before the memory card 44 is separated 
from the connector 42, that is while the memory card 44 still connects with the 
connector 42, in order to protect the memory card 44 and the data therein. In 
this embodiment, the CPU 46 enters the power suspension mode as soon as it 
detects that the detachment of the memory card 44 is started. The present 
invention, however, should not be restricted to this. For some types of external 
storage media, the CPU 46 may enter the power suspension mode after detecting 
that the external storage medium is separated from the connector. 

When the memory card 44 is attached, it is preferable to resume the 
power supply to the memory card 44 after detecting that the memory card 44 has 
been connected through the connector 42. The present invention, however, 
should not be restricted to this. For some types of external storage media, as 
soon as the CPU 46 detects that the attachment of the external storage medium to 
the connector 42 starts, the CPU 46 may enter the power-on mode to get ready 
for the connection. 

In this embodiment, the power supply part 50 continues supplying the 
power to components other than the storage medium controller 40 and the 
connector 42 (and the memory card 44 connected through the connector 42) in 
the power suspension mode in order to restart capturing the image just after the 
memory card 44 is exchanged to another one. The present invention, however, 
should not be restricted to this. For example, in the power suspension mode, it 
is possible to suspend the power supply from the power supply part 50 to other 
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components that can be activated as soon as the power supply is resumed even if 
the power supply is suspended. Moreover, the CPU 46 may turn off and on the 
master switch 51 to enter the power suspension mode and to return the power-on 
mode. This eliminates the necessity of providing the sub-switch 53. 

In this embodiment, the present invention is applied to the electronic 
camera that records the still image in the external storage medium, but the 
present invention may also be applied to an electronic camera that records a 
moving image in the external storage medium. 

As set forth hereinabove, the electronic camera of the present invention 
automatically suspends the power supply when the external storage medium is 
detached, and automatically resumes the power supply after the external storage 
medium is attached. Therefore, the operator does not have to operate the power 
switch when the external storage medium is detached and attached, and it is easy 
to detach and attach the external storage medium. If the external storage 
medium is detached by mistake while the data is written in/read from the 
external storage medium, it is possible to protect the data in the external storage 
medium. It is also possible to reduce the waste of power in the camera while 
the external storage medium is detached from the camera. 

It should be understood, however, that there is no intention to limit the 
invention to the specific forms disclosed, but on the contrary, the invention is to 
cover all modifications, alternate constructions and equivalents falling within the 
spirit and scope of the invention as expressed in the appended claims. 



